A randomized, double-blind, controlled clinical trial to evaluate the safety and immunogenicity of an intranasally administered trivalent inactivated influenza vaccine with adjuvant LTh(αK): A phase I study.
A nasal influenza vaccine has been available only in a live attenuated form, which limits the range of recipients to immune-competent individuals. The present study evaluated a newly developed intranasal inactivated influenza vaccine with a novel adjuvant, heat-labile enterotoxin (LT) derived from E. coli (LTh(αK)). The study was a randomized, double-blind, controlled phase I trial to evaluate the safety and immunogenicity of an intranasal vaccine containing the trivalent influenza HA antigen (7.5 µg each of A/California/7/09 (H1N1)-like virus, A/Victoria/210/2009 (H3N2) virus, and B/Brisbane/60/2008-like virus) in combination with 4 different doses of adjuvant LTh(αK) (7.5, 15, 30 or 45 μg) and 22.5 μg of influenza HA antigen alone (control vaccine). The vaccine was intranasally administered on Days 0 and 7. A safety evaluation commenced for 180 days, and hemagglutination inhibition (HI) antibody titers and nasal HA-specific IgA titers on Day 0 and Day 28 were assessed to determine whether an immunogenic response was elicited. From November 2012 to September 2013, a total of 36 subjects were enrolled. Twenty-four subjects received an adjuvanted vaccine, and 12 subjects received a control vaccine. The most common adverse event (AE) was mild nasal discomfort, and systemic AEs were mild fatigue and headache. Only two subjects discontinued the study because of an AE (one had grade 3 fever, and one had nodal arrhythmia). In the group with 45 μg of LTh(αK), the seroprotection rates were 100%, 100% and 80%, and the nasal IgA conversion factors were 7.90, 7.46 and 12.27 for the A/H3N2, A/H1N1 and split B strains, respectively. Adjuvant LTh(αK) vaccine showed a significant enhancement in mucosal immunity in split B -specific IgA. The intranasal inactivated influenza vaccine is generally safe, and the LTh(αK)-adjuvanted vaccine is more immunogenic than non-adjuvanted control vaccine. ClinicalTrials.gov Identifier: NCT03293732.